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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projector that 
displays information in a portable information terminal 
and a portable telephone set or the like on an outer 
projection object screen. . 

SOLUTION: The portable telephone set consists of an 
image memory 1 for storing image data to be displayed, 
an image processing circuit 2 that processes the image 
data, a laser light soiirce array 3 integrated on a silicon 
chip, and a diffraction lens 4 that diffracts a laser beam 
outputted from the laser light source array 3, and the 
image processing circuit 2 apphes inverse conversion 
processing to optical conversion of the laser beam by the 
diffraction lens 4 and projects the laser beam diffracted 
by the diffiraction lens 4 onto a projection object screen 5, 
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CLAIMS 



[Claim(s)] 

[Claim l] The image memory which memorizes the image datai which should be displayed, and 
the image-processing circuit which processes said image data, It conies to have the laser hght 
source array accumulated on the silicon chip, and the diffraction lens which luakes the, laser . 
Ught outputted fi-om this laser hght source array diffract. In said imagerprocessing. circuit . . 
Projection equipment characterized by projecting the laser light which performed inverse 
transformation processing to conversion of an optical laser light with said diffiraction lens, and 
was di&acted with said diffraction lens on the field for projection: 

[Claim 2] The portable telephone characterized by carrying projection equipment according to 
claim 1. 

[Claim 3] The Personal Digital Assistant characterized by carrying projection equipment 
according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a Personal Digital Assistant at the portable 
telephone hst which carried the projection equipment which projects the image which should be 
displayed on the field for projection, and its projection equipment. 
[0002] 

[Description of the Prior Art] Conventionally, in a Personal Digital Assistant, information is 
displayed on the liquid crystal screen attached in the part on a body, or the rear face of a Ud. 
[0003] On the other hand, it communicates with an information service center with connecting a 
Personal Digital Assistant and a portable telephone in recent years and a portable telephone 
simple substance, and information can be incorporated now. For this reason, the information 
displayed on the screen of a Personal Digital Assistant becomes not only in what the user 
inputted, and is various. 
[0004] 

[Problemfe) to be Solved by the Invention] However, it is difficult to display various information, 
such as an image, on the hquid crystal screen of the above portable telephones. Moreover, also in 
personal digital assistants which have a big Uquid crystal screen somewhat, such as an 
electronic noteboolc and a notebooli personal computer, the liquid crystal screen was unsuitable 
for the application which the user itself sees and tells a surrounding man about the information. 
[0005] Making this invention in view of the above-mentioned point, the place made into the 
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object is to provide with a Personal Digital Assistant the portable telephone list which carried 
the projectipn equipment which can display the information on a Personal Digital Assistant, a 
portable telephone, etc. on the external field for projection, and its projection equipment. 
[0006] 

[Means for Solving the Problem] The image memory which memorizes the image data which 
should display projection equipment according to claim 1, The image -processing circuit which 
processes said image data, and the laser Ught source array accumulated on the silicon chip. It 
comes to have the diffraction lens which makes the laser light outputted from this laser light 
source array diffract. In said image-processing circuit Inverse transformation processing to 
conversion of an optical laser light with said diffraction lens is performed, and it is characterized 
by projecting the laser light diffracted with said diffraction lens-our-the-fieldJorprojection. 
[0007] A portable telephone according to claim 2 is characterized by carrying pr^ection 
equipment according to claim 1. 

[0008] A Personal Digital Assistant according to claim 3 is characterized by carrying projection 

equipment according to claim 1. 

[0009] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of this invention 
is explained based on a drawing. Drawing 1 is the outline block diagram of the projection 
equipment concerning 1 operation gestalt of this invention. 1 is an image memory, and it is 
inputted into a Personal Digital Assistant, a cellular phone, etc., or it stores the image data 
which was read by communication link and- which should be displayed. 2 is an image -processing 
circuit and performs pretreatment of image data by which reading appearance was carried out 
from the image memory 1, i.e., inverse transformation processing of optical image 
transformation with the below- mentioned diffraction lens. 

[0010] 3 is a laser Ught source array and two or more laser light sources 30 are formed in the 
shape of an array on a silicon chip two-dimensional. The number of the laser light sources 30 is 
determined by the resolution needed. . 
[00 ll] 4 is a diffiraction lens and makes the laser Kght outputted from the laser light source array 
3 diffi-act. The diffi-action lens 4 is formed by putting periodic sUtting into front faces, such as 
glass. The laser light diffracted with this diffraction lens 4 is divided into much more beams of 
Kght. If laser light goes straight on and the laser hght is interrupted by the blocker 5 of 
arbitration, such as a wall, a floor, and a road surface, the image which consists of a point of a 
large number by laser light will be displayed on the blocker 5. That is, the blocker 5 serves as a 
field for projection. 

[0012] The formation approach of a up to [ the silicon chip of the laser light source array 3 ] can 
accumulate tens of thousands of sources of luminescence on a sihcon chip, as shown in IEDM97 
13.3"Optical Interconnect Technologies for Si ULSI" etc. That is, one Ught emitting diode can be 
very as smaU as 20micrometerx60micrometer, and can accumulate tens of thousands of Ught 
sources on the siUcon chip of several cm angle. Moreover, power consumption is also about 6mW 
and a very small value in 4000 pieces. 

[0013] The laser Ught source 30 uses the circuit caUed QWM (quantum weUmodulator) as shown 
in drawing 2 . That is, Ught emitting diode 31 is controUed by the electrical potential difference 
by the actuation circuit 32, and high-speed operation is possible. This sake. It can respond also to 
the display of a high-speed animation. 

[0014] According to this operation gestalt, Uttle projection equipment of power consumption is 
realizable by smaU [ which can be carried in a Personal Digital Assistant^ a ceUular phone, etc. ]. 
Moreover, since the laser Ught outputted from the diffraction lens 4 goes straight on, if laser Ught 
is made to be outputted vertically to the blocker 5, it is not necessary to double a focus and the 
display of the magnitude of arbitration can be obtained by adjusting distance with the blocker 5. 
[0015] It shows the case where the projection equipment 10 of this operation gestalt is carried in 
a portable telephone 6, drawing 3 once stores in an image memory 1 the information acquired by 
the communication link with an information service center etc., it reads the stored image data, 
processes it in the image -processing circuit 2, and displays it by projecting laser Ught on the 
blocker 5 of arbitration through the laser Ught source array 3 and the diffraction lens 4. 
[0016] In this case, the information acquired by the communication Unk with an information 
service center etc. can be seen on the screen which projected laser Ught on the waU, the floor, or 
the road surface, without adding a big Uquid crystal screen. It is suitable for displajdng a map 
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and positional information especially. 

[0017] K drawing 4 shows the case where the projection equipment 10 of this operation gestalt is 
carried in the notebook computer 7 of a pocket mold and saves data, such as data for an 
annoimcement beforehand created to the notebook computer 7, it will read the data always, if it 
projects on the oversized blocker 5 with projection equipment 10 and displays, can show two or 
more men a display, and can perform a presentation. 

[0018] Drawing 5 shows the case where the projection equipment 10 of this operation gestalt is 
carried in an electronic notebook 8, and can perform the same display as the notebook computer 
7 of a portable telephone 6 or a pocket mold, and the projection equipment 10 of this operation 
gestalt can be apphed to all the information terminals of a pocket mold. 

[0019] As mentioned above, when the projection equipment 10 of this operation gestalt is carried 
in the notebook computer 7 of a pocket mold, or the Personal Digital Assistant (PDA) of 
electronic notebook 8 grade, in a board and an arrangement at a going-out place, the data 
created beforehand can be shown to two or more men, without preparing displays, such as an 
over head projector, separately. 
[0020] 

[Effect of the Invention] As mentioned above, the image memory which memorizes the image 
data which should be displayed according to invention according to claim 1, The 
image-processing circuit which processes said image data, and the laser light source array 
accuiiiulated on the silicon chip. It comes to have the diffraction lens which makes the laser hght 
outputted from this laser light source array diffi-act. In said image -processing circuit Inverse 
transformation processing to conversion of an optical laser light with said diJBEraction lens was 
performed, and since the laser Hght diffracted with said diffraction lens was projected on the 
field for projection, the projection equipment which can display the information on a Personal 
Digital Assistant, a portable telephone, etc. on the external field for projection has been offered. 
[0021] The information acquired by the communication link with an information service center 
etc. can be seen on the screen which projected laser light on the wall, the floor, or the road 
surface, without according to invention according to claim 2, adding a big Hquid crystal screen, 
since projection equipment according to claim 1 was carried in the portable telephone. . 
[0022] According to invention according to claim 3, since projection equipment according to claim 
1 was carried in the Personal Digital Assistant, in a board and an arrangement at a going-out 
place, the data created beforehand can be shown to two or more men, without preparing 
displays, such as an over head projector, separately. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l] It is the outUne block diagram of the projection equipment concerning 1 operation 
gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing the laser light source concerning the same as the 
above. 

[Drawing 3] It is the mimetic diagram of a portable telephone which carried the projection 
equipment shown in drawing 1 . 

[Drawing 4] It is the mimetic diagram of a notebook computer which carried the projection 
equipment shown in drawing 1 . 

[Drawing 5] It is the mimetic diagram of the electronic notebook which carried the projection 
equipment shown in drawing 1 . 
[Description of Notations] 

1 Image Memory 

2 Image-Processing Circuit 

3 Laser Light Source Array 

4 Diffiraction Lens 

5 Blocker 

6 Portable Telephone 

7 Notebook Computer 

8 Electronic Notebook 



10 Projection Equipment 
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